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Die report. be. the etehth edition, of an, annival 
Deport pneene operations of the Oil and Gas Conservation 
Board, It is introduced with a brief discussion of the 
PeuevalL nNeCELVetLes Lor the ota and pag andirstry in 19704 
emphasis being placed on those related to conservation. 
Following this is a summary of the constitution, responsi- 
Clo eLes sand hunetLons: of the. Board." Va discussion’ of its 
organization and staff; and a general summary of important 
statutory changes affecting the Board, the. main section 
ot the Teport deals with the responsibilities, organization 
and activities of the several departments of the Board and 
discusses the Tole job seach iin sthe discharge of the. overall 
responsibilities of the Board, There is a statement of 
Board expenditures and revenues, comparing them with previous 
years and with indices of nope ee: ara Board. achivity, 
Pinally, the addressé¢e.and publications» of the Board and its 
staff for 1970 vare.tabulated, 

AtatheatO7b Spring session of the Provincial 
Legislature, the responsibilities of the Oil and Gas Conservation 
Board were extended to include similar responsibilities for coal 
and hydro electric, and the Board's name was changed to the 
Energy Resources Conservation Board to reflect its broader 


func’ Log. 
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I THE ALBERTA OIL AND GAS INDUSTRY IN 1970 


Exploration 


There were no major oil or gas field discoveries during 
1970, with the possible exception of the Fairview area of north- 
western Alberta where gas reserves of possible major significance 
were discovered and partly developed during the year. Measured 
i Cerms OL Loevl023 ‘exploratory, wells arilled during 1970 ."the 
level of™exploratory activity was Virttalry unchanged Erom 1969), 
However, exploratory footage, which totalled 4,463 thousand feet 
in 1970, was down by more than eight per cent from the 1969 level, 
anw Une averace depth of-explorauory wells dropped to 4.500 reer 
proms4,7/00 feet in the previous year. A reduced degree of success 
was achieved in 1970, the proportion of successiul exploratory 
wells being 26. per Cent Compared €o 28 “per cent in 1969, 
Development 

The total number of development wells drilled declined 
marecinalily trom 837 wells an-1969 to 824 wells during’ 1970; 
Saccessful orl wells drilled declined by 23 per cent from 315 in 
1969 to 243 in 1970, whereas the number of successful gas wells 
was suEetaneat ty higher; ~399 as compared “to 291. Development 
footage drilled declined by 12? per cent during 1970 to 3,417 
thousand feet, as compared to 353/73 thousand feet. drilled in 
1969, The average well depth decreased from 4,630 feet in 


L969 to°4 050 feet in 1970), 


During 1970, development drilling for oil was concen- 
trated mainly in the Kaybob South, Boundary Lake, Meekwap and 
Cherhill fields, Most of the development drilling for gas 
occurred in the Alderson, Brazeau River, Fairview, Medicine 
Hat, Ricinus, Ricinus West and Strachan areas. 

NeSen ve Ss 

Initial recoverable crude oil reserves increased by 
232 million barrels during 1970,. to reachwastotaleora L027 i 
million barrels by the end of the year. The growth in initial 
recoverable reserves during 1970 was well below the long term 
average of about 450 million barrels per year and was also less 
than production during 1970, which ‘totalled Jo0m eis onsbarre use 
As a result, remaining recoverable reserves of crude oil fell by 
94 million barrels and were 7,602 million barrels as at 
December Sl.) 10970’. 

The modest growth in initial recoverable oi) reserves 
reflects in part, the ,factthat there were wno mayor discoveries 
soe A ee 7 Enhanced recovery operations were the most important 
factor contributing -tovthe growth ain 1970 sand ofa wee 
responsi blé,torlsdding some 290«milL Lion ibaunelsmeotn tte 
coverable reserves, In the absence of these operations, the 
Province's initial recoverable oil reserves would have been some 
60 million barrels lower than at the end of 1969. SieoLt ic amt 
additions in primary reserves Cije) about Oem ionwo sorroccunr,ed 
in each of Kaybob South Triassic A, Boundary Lake Triassic E, 


Meekwap D-2 A and Cherhill Banff A Pools. 


Initial marketable gas reserves increased by about 
LVOrtraliton cupderiectsitenchine) ar itotal. ofus6 pr trk) ion ecubic 
feettasvat, Decembery3) P19 70% The relatively small increase 
in initial reserves was almost entirely due to reassessment and 
development drilling. New gas discoveries accounted for only 
O04 3s tra ll Done cubic feet . Production, oft marketable. cas tne 19,70 
was some 1.4 trillion cubic feet; hence, remaining marketable 
gase reserves, inereagedi by) onlyrsomep 0 ley tra liwony cubic, feet) to 
45.4 tridjidonrcubie feet; as eat) December. .3144 1970. 

Remaining reserves of propane at year end 1970 were 
some 649 million barrels, a decrease of 53 million barrels 
over 1969, while remaining reserves of butanes decreased by 
some 21 million barrels to a level of 419 million barrels over 
the same period. Remaining reserves of pentanes plus, on the 
other hangshinereaceds, bys some’ 02% midi ony barrels! int l970 tora 
levely of 18340) mild onk barrels) ats Decembers 3144.1970% Thus, 
total remaining reserves of natural gas liquids increased by 
somes (ley miliion)barrelssto, 2,208 middiion barrels as at. the, end 
Gate 419) Os The increase in pentanes plus reserves was mainly 
attributable to reassessment of existing gas reserves and the 
growth of gas reserves in the Kaybob South and Strachan-Ricinus 
areas, The decrease in propane and butanes reserves resulted 
mainly from a re-evaluation of the reserves associated with the 
reprocessing of natural gas. 

Remaining reserves of sulphur increased to some 186 


Gibicon. tone Done... a. rvsee of 2). million, Longe) tons over: tne 


EDGY eirey ele. 


These volumes do not include the sulphur expected 


to be recovered by the processing of oil sands, 


Crude Oil Productive Capacity 


An assessment of the Province's conventional crude 


oLlpreductivelcapacity’ at’ ‘the ends of 1970: was! publ tetredy py 


the Board in its Annual Reserves Report, OGCB 71-18%. The 


year-end estimates of each category are summarized below. 


(1) 


(2) 


(3) 


(49 


*» Reserves, of Grude Oi11,.Gas. NaturateGactiigquids and» oul pour, 


Peak Value of Maximum Efficient Reservoir 
Capacity: some 2.29 million barrels per 
day, as compared to 2.28 million barrels 

per day at December 31, 1969. 

Developed Well Head Capacity: some 1.64 
million. barrel s* per day, as) compareds to 1.59 
million barrels*per day > at’ December* 31% 1969. 
Developed Capacity Adjusted for Field and 
Processing Facility: Liamitatdons:”, ‘some yi) 
million barrels per day, as compared to 1.07 
million barrels. per, day at’ December* 3147 19697 
Developed ’CapacityvAd justed* ft or* Pipe Line 
System Limitations: some 1,20 million 
barrels! per days vast compared’ ford 1.017 mis4 won 


berrels per day ateDecemberr 312 et 9697 


Province of Alberta. December 31, 1970. 


The-Boand appldiesjia treductitonmot five per cent to 
the Developed Capacity Adjusted for Pipe Line System Limitations 
in order.to calculate the Province's conventional crude oil 
Operational Capacity which was estimated at some 1.14 million 
barrel syppexr day refom Decembeni ly 19/0es anetiivereasie: of ‘approx 
imately 20 per cent over the estimate at the end of 1969, 

Dive otals availability, ofsadditypes wrwvlbertai oil, including 
pentanes plus and synthetic crude oil was estimated at 1.31 
million barrels per day as of December 31, 1970. 

Production and Markets 

In, 1970,.average daily, production: of. conventional 
Crude soil Troseesubetantiallyv byl, 000g barrel’s “tion :892 ,000 
batnelis scan -inereacenof almost’ ligmer cent jover: 19692 The 
Cieaty GanadiangOnl. Sands, plantaproduct ion -orisynthetic crude 
oil averaged some 33,000 barrels per day, compared to 28,000 
Dawe sw per ad ay baer O69), Pentanes plus production recorded 
anu. danenease ofsomeyl5 per veent eto saveracse=1175000:, barrels 
perpday ined 70's, asscompared toslO23000 barrels (per jdayein 
£969. 

Export demand absorbed most of the increase in pro- 
duction poivtall «typessofsAlbetrta, ob. Alberta exported to the 
Uniitied ¢SGaties ssome 95606000 barvehs iperiday Yor ori during 1970 5 
Aanieineneasevot LOO ,O00 barvelisipertday ptor some 22 °per ‘cent 
Over sive 619.659 cay eniaic eq Exponis) of Al betta tobl reached «much 


higher levels in January and February, averaging 653,000 barrels 


per day. Over the remainder of the year, exports were af- 
fected by the fact that the United States imposed restrictions 
on the volumes of Canadian oil entering states east of the 
Rockies, Theiformal Testrictdi ons, whieh werenput) Wino seriecr 
in March, were changed later in the year to permit some 
increase: in cthewt low) off Canadian oll tolithi stares”. 

Demand in Canada for Alberta oil amounted to 476,000 
barvels periidayy ined 970. an iner ease. of some 0) per cent over 
the, £969" Vevel on 43450 0.0ssbar wel. Ss ape dan, Alberta's share 
of the total requirements for Canadian oil west of the Ottawa 
Valley ineres'seditrom) 64) per) cent ™ inh 1969 boos per” cent in 
EOF 0% Demand for Alberta oil within Alberta amounted to 
111,000 batrels: per day, close > tie’ the! 1969) average. 

Gross) producti onsof ifaw natural gasevynet* of the 
Amoun tis\ returmedmtonformation, inereased bye. 0m ipa Tir onimeup sc 
feetrduringy 19/0) potreachtartotaiitoh Lao epee ore eumbaicoure ec, 
a rises oftsome') 16 percent Alberta's marketable gas produc=-— 
tionywasel,,478 billion cubleifeet, ssveompared, ave 2 bareiaon 
cubic’ feet in 19:69, an. increase (of jalmocgtial On pete cent. 
Canadian markets) for Albertawgas ‘rose by some PlOsbillion cubic 
feet, to) J93<biilionscubic, feét. gofiwhichmsomes 24) Abi tii onecupic 
feet iwere, consumeduwlthingAlbertay Exports #tionthe jUnited 
States,incrneasedi by av simibarscamountiite Peachi6e23ebpelion 
cCubicwtectiaodunin git 9.102 The remainder of the marketable 


gas production was accounted for by the requirements of gas 


reprocessing plants within Alberta, fuel and losses of 
pipe lines both within and outside the Province and storage 
operations, 

Substantial growth was again recorded in the 
production of propane and butanes in 1970. Production of 
propane rose by, some, 20 per cent, from 46,000 barrels per day 
Lit, LO O9etorp5,000n barrels! peradayadns 1970s .. product Lonicog 
butanes averaged 34,000 barrels per day, as compared to 
29,000a barrels, per day.dn*e 1969,¢an, inerease: of. .some 17. per 
cent. These increases are a reflection of the rise in 
natural gas production and also of more extensive gas proces-— 
sing and recovery due to new plants and expansion of existing 
gas plants. Shipments» of Alberta, propane to the, United. States 
in 1970 were almost double the 1969 levels, in contrast to 
Canadian and offshore deliveries which remained essentially 
unchanged, Domestic sales of butanes increased by 38 per 
centsywexport, saless by». some! 26, perxrcent.; 

Production of sulphur increased substantially in 1970, 
risingetorGnd 8240009 lonei tens fromsyg 6544 000¢longstons, ine 19696 
aniane read 6pofssones 14h perrcents The additional production, a 
somewhat smaller increase than in the previous year, was attri- 
butablesto theserowthiinanaturaligasiproductiontandstheminstallation 
of new or enlarged extraction facilities at several existing plants. 


Shipments of sulphur to Canadian and United States markets 


increased ‘by ‘some 8 per cent from ‘the 1969 Wevel ot 14037, 000 
ong Stoney tio: 1955.45, 0007 Domest ons? Gaal 990N Offshore shipments 
rose by 34) per cent from 1,165,000. Vong toms tiny 1900 

P3505. 28s. Bonet onsen Une a9: 7/08, In totale, produced om lot “sii paar 
exceeded itetiveries, by LLOL000" ones toms, the) Tesw lt taare 
addition to inventories was approximately the same as in 1969. 
Conservation Activity 

Development's ine onl 

As a result of increases in demand, attention was 
Focussed ‘on the’ Provinces current and’ future’ crude oil’ pro- 
ductive capacity, as well as the capacities of extraprovincial 
pipe lines, Based on information submitted at the annual 
reserves hearing, the Board publishes each year a summary of 
capacities within the Province, During. 1970) the’ Board” sup— 
plemented these estimates with an interim appraisal of capacity 
which was circulated to industry in October. 

The development of more effective enhanced recovery 
techniques’ forlapplicationiinsoellipoolss 1 neAIber terran 
important elemento intitheserowthd of ther Province ssveservess 
Thirty-three applications for new enhanced recovery schemes 
werei considered? durine) £99 0F Probably? the*mostisigniticant 
new scheme was the solvent flood integrated scheme in the 
Zama-Virgo area, In the Rainbow area, solvent flooding was 
extendedstostwosmore pools, ThesBoard  ’staffsundertookfiurther 
work to foster the co-ordination of enhanced recovery schemes 


among operators in the Zama area, 


Although activity in oil sands development and 
experimental schemes was relatively quiet in 1970, renewed 
Ee cice ainyiaateld tron bey theyvelioping, ate yeari end. 

Developments in Gas and Propane 

int January, 9:70,, the Boardsireporteds on the, 1969 
application! of Alberta’ andy Southerny Gas) Cote Ltd.s invOGCB 70-A™. 
As a result of the Board's recommendations, a permit was issued 
to Alberta and Southern authorizing the removal of an additional 
5 Se bu el onrcubpic: feet somicasiiiirom, toh esi rov in cies, Domine “L970; 
the Board heard further applications relating to gas removal 
panties by Trans-Canada Pipe Lines Limited, Consolidated Natural 
Gas Limited and Alberta and Southern Gas Co. Ltd. The Board 
reported on the Trans-Canada application in OGCB Report 70-B** 
and <withrthe approval) of the Lieutenants Governor in Council, 
issued a permit to Trans-Canada authorizing the removal of an 
addi tionaile 960s bil font cubilcs tects of gas fromthe: Province, 
The report jon*ithe applications by Consolidated and Alberta: and 
Southern was being completed at year end, 

The Board held the first of a series of hearings on 
Ae) pexrtial ss futiice igasiirequimement/ssandswat fear ‘end... the report 


on this hearing was being prepared. 


* In the Matter of an Application of Alberta and Southern Gas 
Co. Ltd. under The Gas Resources Preservation Act, 1956. 
January, 19707 


So ee the wMarter rot an Applicatton of Trans-Canada Pine Lines 
Limited under The Gas Resources Preservation Act, 1956. 
she aA We 
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The Board also considered an application from Dome 
Petroleum Limited and TransCanada GasProducts Ltd, for removal 
of propane. from the: Province, Following publication of OGCB 
Report, 70=-C* Ava permit was issued authorizing the removal of 
an, additional 6) mid ivon barrels sof) propane -friomiith er Provines:. 

Gas conservation projects were initiated in the 
Mitsue and Twining North fields and extended in the Swan Hills, 
Pembina, Ferrier and Willesden Green fields. 

New gas processing plants were approved by the Board 
for the Bigoray, Gilby, Lone Pine) Creek, Medicine River, 
Paribesh.,) Plains Provostin Rainbow! Somthyy pedeewieks.) Sérachan= 
Ricinus West, Swalwell, Swan Hills, Virginia Hills and Zama 
areas, Expansions to 17 previously approved plants were also 
authorized. dnedudinge-a!.0425) bid Li ont eubic too teimersiday resp asison 
in’ theyapproved capacity off the Lmpress Plante itor bel operated: iby 
Dome Petroleum Limited for the reprocessing of gas removed from 
tine) Ponies 
Government Revenue 

Total Government revenue from oil and gas mineral 
rights: decreased trom an records $277) mivlionsam. i960" tor some 
S28 mi liton tin) 970% The 1970 revenue was the lowest 
recorded dirang (the last six yeare. ihe tho Oe toba ls ereibect's 
rental, paymentis,..of $56) million, was decrease tor Shemaliagion £rom 


1969; royalty payments of -$136millivon, janeinereascenoe 


* In the Matter of an Applicat@on for Reconsideration) ore a Permit 
Authorizing the Removal of Propane from tie Province of “Dome 
Petroleum Limited and TransCanada GasProducts Ltd, under The 
Gas Resources Preservation Act, (1956. November, 1970. 


mae An gee 


$23 million; and revenue from Crown Reserve sales of 
$26 million, a drop sof 8:76) million. 
Industry Revenue 

ReVenwer to the torl@ and fasPindistry-from*saless during 
LO7 0° Coraltied™si. 304emnivliony*an@inerease” or’ some? l 5"perveent 
over the L969" levyei vor silvrsi-mneriton? Sales of crude oil 
and pentanes plus continued to yield the largest revenue and 
rose’ by some" 18% per cent * from Séas mlivion* in’ £969 to Soot 
million in’ 1970. in* proportionate terms; “this increase is 
slightly higher than the increase in the volume of production 
and rerlectéran*increase* in the*averagerprice* ofvcrude oil and 
equivatent-at the™end*of- 19702 Posted price increases of 
approximately 25 cents per barrel were announced by all com- 
panies in December, following a similar increase in the United 
States in November, Revenue from sulphur decreased from $59 
million int¥2£969° te? S27 miltion Fin91970; Thise 5420 persceéent 
decrease, compared to an increase of some 20 per cent in the 
volume of sales, resulted from a sharp decline in the average 
selling prelee of Sulpnurt The total revenue from sales of 
gas, propane and butanes rose by some 22 per cent, with gas 
revenue amounting’ cCovS 244" nit ion, a SOM perVeenke TrEses propane 
PotallingS2o°miiltons 257 per eentunteher™* than in’1969)° and 
butenes*totavhinevols million. ?Ssomeslb6oper*cent* higher’ than 1. 
L969 Increases occurred in the average prices of gas and 


propane during 1970. 
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rt RESPONSIBILITIES AND FUNCTIONS OF THE BOARD 


The Board is established by The Oil and Gas Conservation 
Act ,.1969 for the purpose»of administering, that Act. Lt is also 
charged with the administration of The Gas Resources Preservation 
Act, 1956, and The Turner Valley Unit Operations Act. Addition- 
ally, it may be called upon to supply information and advice to the 
Department of Mines and Minerals, particularly in connection with 
applications for permits under The Pipe Line Act, 1958, and with 
certain types of technical matters dealt with under The Mines and 
Minerals Act, Finally, the Board, like the Public Utilities 
Board, may refer applications that touch on matters in part within 
the purview of each of the Boards to the Gas Utilities Board, of 
which the Chairman of the Oil and Gas Conservation Board is a 
member and to which the Board gives technical and other assis- 
tance in connection with applications referred by it. 

The purposes. of.The Oileand: Gas Conservation, Act,,, 19/69, 
are: (1) to effect the conservation of and prevent the waste of 
the Province ssresources, iny of ly wcgas. andverude bitumen, (ther hydro-— 
carbon bearing mixture extracted from oil sands); C2)ematOu. Sie et T € 
the observance of safe and efficient field practices; (Beto 
afford cach» owner, of,oiljand gas.the, opportunity, ofsobtaining 
his shareyof, production, oflanyupool, (4). toe provides tors, the 
recording and dissemination of information regarding oil, gas 
and crude bitumen resources of Alberta; and (5) to control 


pollution above, at or below ithe, sunmfaceminmorles cacmand) crude 


ey ele ee 


bitumen field operations and other operations over which the 
Board has jurisdiction, The Board must see that, in the 
light of sound engineering and economic principles, oil and 
gas field operations are so conducted that wells are properly 
located, spaced, drilled, equipped and produced so that the 
Pecowery (OL oil sO Meas SEromla pool Hisnot sles senda (andyreser= 
Voir iéner ey isin ot vimnpropemiy idissipat ed); that tenhanced 
recovery techniques are used where suitable, that waste of 
gae "is (Mininized. ~i that "proper storage fbacilities anes ed ; 
and that oil or gas is not produced in excess of demand or 
Os COLatecandetransportat von saciid o1e's:, the Board) 16 
required. tO Usee thattci land gas  iiLeld joperations are) so 
conducted that poLlluecivonl for tite “atmosphere tie Nsurhacé 7or 
underground Cormatiions containine: water, oll or (gas, 28 con] 
trolived. 

Under lhen0lVandeGacreConservation Act), 31969. the 
Board also is charged with the examination of schemes, either 
of an experimental or commercial character, for obtaining 
Produce Lons- trom ol sands: In this the Board is«concerned 
with the conservation and prevention of waste of these 
resources, the control of pollution, and orderly development 
of-oil ‘sands -so that the production will supplement. but not 
displace conventional oil. 

To carry out these functions the Board employs 


appropriate personnel, including engineers, geologists and 


i 


others. It maintains a head office in Calgary and area 
offices serving major oil and gas regions. The Board issues 
regulations and orders pertaining to drilling and producing 
operations; ‘considers applications by operators; has its 
staff conduct inspections and make studiés; -conducts invest-— 
igations, holds hearings and prepares reports; and collects, 
Summarizes, evaluates and publishes various data. 

the Board aise. “under Pare ITV vot thewOLLvand Gas 
Conservation Act, 1969, assesses and taxes oil and gas prop- 
erties to Obtain) ayrevente’ to cover fome=haltnOleits expenses 
under the Act, 

The Turner Valley Unit Operations Act empowers the 
Board, upon application, to.order 4a.(part, or the Turner Val bey 
Rundl¢ ‘Poot to De operated. "as. a undt Under Unis Act. ifouwr 
oil productive and one gas productive units have been estab- 
lished encompassing substantially all of the Turner Valley 
Field. 

The purpose of The Gas Resources Preservation Act, 
1956, is to provide for the effective Utilization of the cas 
resources of the Province, havine regard. to, the present and 
future needs of persons within the Province. For this purpose, 
the Board must. from time to time determine the volumes of 
established reserves of Sas and propane, 1m tne wepovince jand 
the trends in growth ‘and distovery of gas, anc propane, reserves 


and the present and future needs for gas and propane within 


at ALG 


me OP BOViunee’, Applications for permits for the removal 
of gas or propane from the Province are considered in the 
light of such determinations and may be granted if it is in 
the: public! interest 62 do 66% 

in’ carrying? Sut tte’ faune tion s,- the’ Board’ and’ it's 
staff frequently confer with and co-operate with those 
Departments of the Government having functions relating to 
matters with which the Board must deal. This has proved 
patticularly usetul “in thevareas “of sarety requirements “and 


pollution control. 


ee ha ee 
jae ORGANIZATION AND STAFF 


The Board presently consists of a Chairman, Deputy 
Chairman and Board Member, each appointed by the Lieutenant 
Governor, ani Councd ls tos serve aly five-yearscerm:, Phe terms. 
office may be renewed at the pleasure of the Lieutenant 
Governor in Council, 

The Chief Engineer and the Solicitor serve as advisers 
to the Board, They provide technical and legal advice and, 
when appointed for the purpose, function as acting Board Members, 
The Applications Advisory Group, under the Chairmanship of the 
Chief Engineer, meets weekly to discuss routine applications, 
The Board Solicitor and the Managers of the Oil, Gas and 
Development Departments participate in this Group and may also 
be called upon to serve as examiners at hearings. 

Department Managers are responsible to the Board for 
carrying out the functions assigned to their Departments as set 
Out In Section Vv (oLVvenis wreportaeelie Departments vasy in ‘size 
from five employees in the Personnel Department to eighty-two 
in the Development Department, A detailed Organization Chart 
for the O11 and Gas, (Conservation Board at) December st 74197707158 
presented on the inside of the back cover “of this report. 

The Spring 1971 Session lof the wvrovineraly Legislature 
assigned to the Board additional responsibilities with respect 
to coal and hydro electric; sanditproyvided fort ne vexpans1on oF (the 


number of Board members to five, including a Chairman, two Vice 
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Chairmen and two Board Members; the Oil and Gas Conservation 
Board was also renamed the Energy Resources Conservation Board 
effect iverrsuney it, oo 0, 

the wpoard maintains /itve area, offices located at Medicine 
Hat, Black Diamond, Red Deer, Drayton Valley and Edmonton. These 
offices are staffed by engineers and technicians whose responsib- 
itrty “le to inspect “and "report on ‘drilling and producing procedures 
in oil and gas fields, and to investigate environmental control 
problems, The Engineer or Area Supervisor in charge of each area 
ObPICe ase responsive to, the Assistant’ Manager. Field Operations , 
who, in turn, is responsible to the Manager of the Development 
Department, The Board +s Core storage Center in Calgary: and the 
Chemical Laboratory on the University of Alberta Campus in Edmonton 
are also maintained by the Board to assist Board staff and industry. 

The Oil and Gas Departmens ensure maximum conservation 
Of (Oi and Sas Pools Deinevdeveloped, in (he, Province, The Gas 
Department also assists the Board in volume control of gas and 
propane being removed from the Province, and pollution control 
problems concerning gas processing. The Engineering Departments, 
Oil, Gas and Development, receive technical assistance from the 
Geology Department, Data Processing Department and the Chemical 
Laboratory. The Economics Department administers the crude oil 
proration plan With" thevassistance of the O11” Department and sup— 
plies’ statisticalsdxtavand studies when required. fhe Accounting 
Department is divided into two sections, Financial Accounting, 


which is responsible for general accounting and budget preparation, 
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and Production Accounting, which prepares detailed summaries 
of oil and gas production and disposition. The Personnel and 
Office Services Departments perform services for the Board 
organization as a whole. 

The approved complement of the Board at December 31, 
1970, was 299 employees, an increase of 10 over 1969, The increase 
in staff, during 1970 was due mainly to the Board's participation 
in Environmental Control. The Calgary office employs 203, while 
the area, ofrices. the Chemical Laboratory andthe, Gore St anage 
Center employ a total of 96, Engineers and Geologists account 
for LGN Ee 20) per Cent otsthest ob al she. Pn. 977.0. jhe 
Board presented its one hundredth 10-year service award, as well 
as its sixteenth 20-year service award. 

The Employee Development Program was continued during 
1970 with the Field Training Course, the Supervisory Training 
Course and the Board Reservoir Engineers! Winter Course being 
presented as in previous years, Also, a Basic English Course was 
introduced for, any, interésted staff. The training. of technical 
and professional staff was continued through the Technical Profic-— 
iency Program. Off-premises courses were attended by 85 employees 
with the Board providing financial, assistance, Other,local...nation- 
al and international conferences were attended by 83 employees. 

Staff terminations were decidedly reduced in 1970, when 
41. terminations, were, recorded resulting Gu ailjepen cent eturnover 
ratio. compared. to. 30. percent in. 969 6 J ihewsue tor elerk: and st en oO 


grapher catesories accounted. for -68 percent Bose Gae otal turnover, 
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iV, LEGISLATIVE CHANGES 


As The Oil and Gas Conservation Act and Regulations 
thereunder have been reviewed and rewritten in recent years, 
there were jpewer Lesislative changes in 1970 than in the 
immediately preceding years, 

Statutes 

The Oil and Gas Conservation Act, 1969 was amended 
by ‘chapter 85 of the Statutes of Alberta, 1970. Sects Om on 
which sets out the purposes of the Act, had added to it a clause 
Melerring. to the, controtvot pollut.ton. above at’ or below; the 
surtace an the drilling cf wells and the operations for ite 
production, of oil (eas.and crude’ bitumen. Similarly, section 22 
was amended to authorize the making of regulations to control 
DOL LAreon. Section 56 was amended to provide that where 
agreement could not be reached as to the tariff to be charged 
by the ,roprietor of ca scommon carrier pipe. bine, ‘the proprietor 
or a person desiring to have his gas carried may apply to the 
FubbicaltLigtiles* Board tortie ithe tarts ti. Under section 81l 
Unit Agreements are filed with the Board, and this section 
was amended to make clear that the Unit Operating Agreement 
is a part of what must be filed. Section 105 was also amended 
so that the operator of a battery which has been approved is 
deemed to be the agent of the licensee of each well producing 


foithe battery (for ourposes treated) to that.we li. 
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The Environment Conservation Act, being chapter 36 
Ofrthe Statutes ‘ob Aiberta, 1970, among Gther- things, estab— 
lished a committee called the Conse avenwion and Uta a cl Or 
Committee, The Oil and Gas Conservation Board is named as 
one of the departments or Government agencies represented on 
the Committee. 

Chapter 5° of “the 1970: Statutes aleo aifects the 
Board, It amends The Alberta Gas Trunk Line Company Act 
and provides that where the Trunk Line Company has prescribed 
terms of onde toms of service ‘applicable to itis “pipe lines 
and a complaint is made by an interested party, the matter 
shall be heard and determined by the Board, 

Regulations 

By Alberta Regulations 39/70 and 123/70 the Oil and 
Gas Conservation Board was named as one of the authorities to 
which The Administrative Procedures Act applies. 

During the year the Oil and Gas Conservation 
Regulations were amended on four Ge calntenel Rita Res. 657 70 
corrected certain cross references, Alta. Reg. 246/70 changed 
some of the provisions of the Regulations and introduced other 
new ones so: that’ ithe pollution’ control provistons: would be 
more stringent and’ more: detailed. inv order, Voucarry out, ine 
additional responsibilities in this area eivens torene board 
by the 1970 amendments to The O11 and Gas’ Conservativon Act, 


1969. Alta.” Ree. .272/70 amendeédysome Of ver nr Ov s1.0n 8 Or 
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Pavieto or ave Regulations to overcome certain deficiencies 
thatvhad coméeqtovideght in the application of (Regulations 
retatime’ Go produces on accounting ~and applying to overproduction 
andcunderproduction: and finally, AltacvReeS 286/70 amended 
Seepron 910"of the Reculetions. to provide for the reduction of 
the allowable ofa block or project where some of its wells 


Weneé Siucedown Dy an orderCunder —Panteo ror thervAce: 
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V DUTIES, ORGANIZATION AND MAJOR ACTIVITIES 
OF BOARD DEPARTMENTS 

This section of the report deals with the make-up 
and principal activities of the nine Board departments. The 
Pa cee ace Gn ye ane described tds ia 

Before outlining the individual departmental 
activitiessy it, is probably iworthwhi le to menolonmthe Joveralt 
activity in-the consideration of registered applications. 
During L970«the Board received .610' applications, of (the type 
which it registers individually. This volume increased from 
the 528 applications filed in 1969. Such applications are 
those which. 1h approveds would ‘resultaimethevestanc e701) a4 
Board order, “approval or permit; They are exclusive of 
routine applications such as those for drilling licences and 
well allowables which are processed on a day-to-day basis. 
Public hearings were held in connection with 62 of the applic- 
ations, 34 of them by Board members and the balance by examiners 
selected from among the senior staff and appointed by the Board, 
Approximately 175 of the applications were considered after 
giving public notice for objections and the balance, having 
no impact on the rights of others, were dealt, with directly 
by the Board: and its staff. 

Most of the Board departments are involved with the 
processing of applications ifr om time: to time, Dn ateie ts, ot he 


functions, rélated toiapplicatione) form 24) lareespart lore ithe 
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work load of the Board organization. Many of the applications 
require extensive technical analysis and subsequent reports to 
the’ Board; The review of the performance of approved schemes 
also demands considerable attention from the technical depart- 
ments. 

In addition to the foregoing, there are other general 
activities*in-which’ the Board adnd*itsY’stafiv-partictipated: One 
of. ‘these Ps\contributine Covthé work "of teechnical and ‘other 
specialist committees of various Government and industry 
organizations. Among the organizations having Board represent-— 
ation in 1970 were the Alberta Advisory Committee on Pollution 
Control, the. ProvineialaMinecs Ministers® Conterénce,tineluding 
the Inter=provincial*Petroleum and Natural’ Gas Committee and 
its study groups, the Interstate Oil Compact Commission Commit-— 
tees, the Alberta Petroleum Industry Training Service, the 
Petroleum Technology Committee and the Computer Technology 
Committee of the Southern Alberta Institute of Technology, the 
Gas Technology Committee of the Northern Alberta Institute of 
Technology, the NATO Wartime Oil Organization, the War Supplies 
Agency of the Department of Defence Production, the Emergency 
Measures Organization and the National Advisory Committee on 
Petroleumiotart.st ics. 

The Board “completed’ a” comprehensive’ training program 


fora Petroléum Technolocist of the “Government ‘of Nigeria: 
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A DEVELOPMENT DEPARTMENT 

The Development Department is responsible for matters 
withtnwthesBoard’s "jurisdicttonsconcerningstherdnil lings scoon- 
pletinesand producing fof swellsvandvoont rol ctipollutionaim oil 
field operations, 

The Department is divided into two main sections: 
the Drilling & Production Division under the Assistant Manager, 
Drilling & Production, and the Area Offices and Chemical 
Laboratory supervised by the Assistant Manager, Field Operations, 
thegresponsibitlittes, functions and organization of ethe divisions 
are described in more detail below. 

(a)6 sDrilline 6 Product fon Division 

This: Division's responsibilities are to ensure.the 
prepece locationvofvwellswand, ibyocspecifyingy requirements; for 
the casing; cementing and abandoning of wells; to reduce the 
possibility of subsurface contamination and blow-outs. For 
producing wells the Division requires proper measurement of 
produced and injected | fluids; sboth,on\a pool-wide and individual 
basis, The Division is also responsible for such matters 
related: tomproduction+ashcontrolwofyair, swatereand soil, pol-= 
lution and reduction. of physical waste, approval of new types 
of production equipment, “disposal of produced swater, approval 
andgsuxveillance,of.multizone, completions, and ycontrol of common 


Plow Lines, 
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The major functions of the Division are 


Gls) 


(2) 


(39) 


(4) 


(5) 


to process applications to drill, suspend, 
rework, plug back or abandon a well; to 
specify casing, cementing and completion 
practices = to calculate trons directional 
surveys? penalty fact ors! for) off—target 
wells; 

to appraise and make recommendations to 
the Board regarding the disposition of 
applicatvVons’ for? speeilal* dritiling spacing 
units and compulsory pooling to form 
drilling spacing units; 

to maintain files and records respecting 
well names and changes thereto, unit agree- 
ment areas, well licences, well licence 
transfers, amendments and cancellations, 
and appointment of agents; 

LO teviewkdritling and iservice, £r1¢ 
inspection: reports from the Board field 
staff, and correspond with contractors 
regarding the recommendations arising from 
the? rigrinspections; 

to co-ordinate field staff inspections of 
measurement practices, well testing pro- 


cedure and production recording, and to 
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correspond with the operators regarding 
the results) ofthese: inspections; to 
perform periodic audits of company produc-— 
tion accounting methods at their central 
offices’; 

(6) to deal with requests for exemption from 
gas or water measurement of wells or pools 
and requests for reduction of well testing 
frequency’; 

(7) to appraise applications for water disposal 
schemes and recommend disposition of them, 
to review disposal methods for produced 
water and recommend changes to current sur- 
face disposal, limits: upon, application. or 
where necessary; 

(8)i- tot processuapplications: foreapproval of sour 
gas batteries, to provide technical advice and 
training to the field staff and the Gas 
Department on pollution. contriool.aito review 
field reports regarding air, water and. soil 
pollution and require operators to take the 
necessary steps to curb air pollution from 
well production facilities: ~and 

(9) stoi processvapphicati ons ifexmemuitdzone com- 


pletions and common flow lines and schedule 
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and evaluate segregation tests on multiple 
completions, 

The staff consists of the Assistant Manager, a Senior 
Drilling ™& Production Engineer) -tworstalftEngineers (six 
Technicians, a Clerk and four Stenographers. 

Activities During the Year 

Pollution control toccupied .e¥major tpontion of -the 
Drilling & Production Division's efforts during the year, A 
new engineer and technician were added to the Division to handle 
the increased work He Gees from the Board's added responsibil- 
hOLES Vin (poLluc Lon yeontrol, Courses were prepared and given 
to they evel d (shat reingpobluehonecontrokeat se oc epvants and pro 
ducing operations. The equipment necessary to conduct plant 
stack sampling surveys was purchased and special courses given 
to selectiedrmenbens of Cheistaiivaiepeeparakion. For sthrs activity., 
WnLCh*witt«Dpe, started@ain tiher summer .of * 971% The Division 
requested operators to submit flow diagrams and production 
accounting resumes fot all. gas plants. in ‘the Province so that 
material balance calculations of sulphur emission rates could 
be made with better accuracy. 

Numerous regulations and directives concerning pollution 
control were drafted and issued. Roles documents, describing 
ijn-detail the poldutionsconttol, responsi bilities*ofVother 
Government departments were discussed at length with five 
departments during the year, but only one was completed and 


published as IL 70-33. 
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Two inquiries were held, one regarding a major oil 
spill and the other dealing with continued failure to burn 
sour gas produced at a battery. Four prosecutions were 
launched during the year, three for smoking and one, un- 
successful, for failing to set surface casing deep enough to 
protect a nearby farm water well. 

Three leaking wells were abandoned by the staff 
during the year. Two wells were flowing non=-potable water 
and.the third was leaking gas close to a private residence. 
Several other minor surface and subsurface abandonments were 
completed for a total expenditure of about $82,000. 

(b) Area Offices 

The chief duties of the area offices.are..to, ensure 
that. |The, Oil.,and.Gas,Conservation.Act, 1969, the Regulations 
thereunder, and the .various other requirements. of the Board 
are observed by the industry at, the, field level. Area office 
personnel gather drilling and work-over data, check subsurface 
pressure data using Board equipment, and procure fluid samples 
for analysis by the Chemical Laboratory. 

To,carry, out these responeibiliegies., «there,arée,a 
number of separate duties which together comprise most of the 
work load of the area offices. 

The major duties are 

C19) to advise operators on the requirements of 

the Act, Regulations and~board policy 


regarding field operations; 


(2) 


(3) 


(4) 


(6) 


(6) 


(4) 
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to issue or approve abandonment and 

casing programs; 

to check wells, batteries, measurement 
equipmenteand dralling* and. service rigis 

for compliance with the Regulations; to 
witness dual completion operations, segre- 
gation tests, back pressure tests and casing 
and abandonment operations; 

to carry out subsurface pressure measure- 
ments, calibrate pressure instruments and 
gather representative samples of oil, gas 
and water for analysis; 

tolcheck operatorsed tproductPonspractices 

and reporting procedures and make reports 

on gas processing plants, sait water disposal 
systems, pressure maintenance projects and 
gas conservation schemes; 

to inspect oil or gas field operations which 
might (causenpollutien offaityvsoitbsorawater 
and take the necessary steps to prevent occur- 
rence of pollution; and to investigate and 
take appropriate action when pollution com- 
plaints. are received; 

to prepare weekly drilling progress and 


rework reports, 
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Organization and Staff 

Five Area Offices at Edmonton, Drayton Valley, Red 
Deer, Medicine Hat and Black Diamond are supervised by Area 
Engineers or Area Supervisors who report to the Assistant 
Manager, Field Operations in Calgary. 

At. the’ end* of 1969; )the* total tieldtistaff complement 
consisted of twon Engineers; ) 540fechniciansrandyClerks *and ¢ix 
Stenographers, 

Activities During the Year 

No major oil or gas fields appear to have been dis-— 
coveredi during 19705 snd) driallingsactivity'deciined  siightly from 
the level of previous years. The Meekwap and Shekilie oil 
pools were theyonly discoveries of any significance, but neither 
could bejconsidered}to belarmajyor discovery. Gas well develop- 
ment in southern Alberta, the foothills and Kaybob were the 
scenesvof. the main* concentrations of activity, 

Pollution inspections displaced much of the normal 
field i work ‘during the year as some’ 1370008 well’ and” battery "sites 
were inspeeted, including 900 in Swan Hills*where sloppy house- 
kéeping received iia joripublicity. Staff and vehicles were 
addedutosthel f1etd) organizatt onvPosproevid e* betece surveiliance 
and enforcement of theyBoard"s pollutiongrequirements, 

Initial inspections ot vall@gast¥ processing plants were 
made to check: for compliance with the Board's new pollution 


regulations, Wells and batteries handling sour production 
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were also re-inspected to ensure that the newly-required equip- 
ment is installed, 

Numerous pollution complaints were investigated by 
the fiéld start, mostlywreswh tine: § fomesodoutmormismoke,! Alhe Joftre 
Field was the source of many complaints as ivesidents of Red Deer 
reached ,aAalimit (voutheix, jtolenance of sodouns from ithe sfie ld 
Mor til Ode st erica tym ihe, development: of), anmatre blast: in «a 
battery pit to incinerate oily waste without smoke was initiated 
during the year. Early testing confirms that a ring of air 
jets around the pit can ensure smoke-free burning of oil. 

(c) Chemical Laboratory 

thie duties. of «he Ch.emical, lab orahopnyw, located in 
Edmonton, were revised considerably during the year. Its 
responsibility for selection and analysis of samples of oil, 
gas and water from various pools in Alberta was discontinued 
and the operators were required to collect and analyze fluid 
samples from all pools. The vlaboratory continued. .to-icol Leet , 
assess, classify and file the results of gas and fluid analyses 
submitted by well owners for samples from wells drilled outside 
of designated fields in addition to those now required for all 
pools, From these data sources, representative analyses for 
most of the .oi ls andecas) productions izomes: ‘ofthe? rovinee, are 
selected and published. The Laboratory's major analytical 
investigations are now related to production, disposal, pol- 


lution or pressure maintenance problems encountered by the 
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Epeld “stare; Certain facilities are made available to the 
University of Alberta, and the Chief Chemist provides a limited 
amount of assistance with research projects of both the 
University and the Research Council of Alberta, 

The analytical and clerical work is performed by two 
Technicians and two Typists and is supervised by the Chief 
Chemist. 

Activities During the Year 

The number of pool analyses performed by the Laboratory 
decrieased "from<333' "to 2S as a result of “Che "policy clrange wes= 
ecribed in the preceding paragraph. The number of special 
analyses "increased “from, 95 to 300, resulting, in an ane lea ac 
of some 25 per cent in the total number of analyses performed, 
The Chief Chemist continued to work with the field staff and 
members of other Government departments in pollution control 
Ce eV UELes.: In addition, an extensive field sampling program 
forthe Research Council “of Alberta was co-ordinated by tie 
Laboratory staff. 

B OIL DEPARTMENT 

Responsibilities and Functions 

The Oil Department is concerned with matters affect- 
ing conservation and correlative rights in crude oil production 
operations, It is responsible for the assessment of enhanced 
recovery schemes, concurrent production schemes, reserves and 


productive ‘capacity of oil "pools, cil well "spacing, o11 sands 
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schemes, experimental schemes, and technical matters relating 
touthe  proration: planx 

The principal functions of the Oil Department are 

(1) to determine initial and remaining oil 
reserves, reserves growth trends and 
maximum rate limitations of production; 

(2) to ensure that adequate sample density and 
measurement standards are achieved respect-— 
ing oil pool reservoir fluid analyses, 
ordinary core analyses, special core 
analyses, fluid interface measurements and 
reservoiripressure measurements ; 

(3) to review the performance of all oil pools 
and enhanced recovery schemes therein, and 
recommend to the Board means of improving 
Conuservetionidny pools wherejitlis) feasible; 

(4) to assess applications for enhanced recovery 
schemes, concurrent production schemes, 
pilot tests and commercial and experimental 
oil sands schemes, and assess in co- 
operation with other departments applications 
concerning water disposal and production 
measurement ; 

(5) to assess applications and prepare Board 


orders or approvals respecting oil well 


ee Ae et 


drilling “spacing: units; “production spacing 
units, blocks and projects and related 
matters; 
(69° "SGP in Ttvates Boardihordvers’ ror “rie lds-and 
pools: “tovmaimtain= Tecoreseassrequired for 
the everyday administering of crude oil pro- 
duction allowables; to advise the Board 
respecting ultimate reserves, recovery factor 
modifiers and maximum rate limitations, and 
to advise the Economics Department in the 
preparation *of*the’monthly erude of Lipro= 
duction allowable order; and 
(7) to develop and sustain*® special technical 
capability needed to perform advanced 
Feservoir studless -e. 8) petropiye les. 
reservoitrT (simi bation,  trancenhent. wel Vow y 
miscible and thermal recovery methods, etc, 
OLzanization and State 
The Oil Department is separated into two divisions. 
The Reserves Division 1s responsible lor evaltatton) of oll 
reserves, ‘oll productive lcapacity aud maxtmum tate limite tions , 
and for assessment of applications «respectius Goveurrent, pro— 
duction; joil well idvillingsepacinetanitts. preduct1on spacing. 
UnLes eh hocke and “pvonec ter Also within the* Reserves Division 
ane technicaltspéeciatists concenmned  witn persopmystcs . ceservoLlr 


fluid properties and reservoir simulation techniques. 
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The Projects Division is responsible for evaluation 
of proposed enhanced recovery schemes, promoting implementation 
of and surveillance of enhanced recovery operations in conven- 
tional crude oil pools and surveillance of oil sands recovery 
schemes and experimental schemes. Also within the division 
are specialists in miscible and thermal recovery methods and 
transient well flow phenomena. 

During 1970, the Oil Department staff included 14 
Engineers (four below the approved complement), 20 Technical 
Clerical Assistants, two Stenographers and one Typist. 

Activities During the Year 

(a) Reserves Division 

The work of the Reserves Division tends to remain 
more or, less stable from ‘year 'to year, rising only modestly 
with new field discoveries and decreasing only modestly in 
periods of low development activity. Da witics 897 Oi it tre 
activities. in, she) division, <ccontormed: to: bhhie:spatitern occurring 
during 1969 when the main emphasis was on refining reserves 
interpretations for established pools. The Reserves Division 
processed approximately 200 reserves submissions during the 
year, including submissions for 60 pools considered at the 
annual crude oil reserves hearing. The division also processed 
approximately 120 applications for new well altlowa bles, a 
number substantially below the annual average of about 300 for 


mecent years, 
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Applications for spacing changes, annual accounting, 
good production practice, concurrent production, GOR and WOR 
penalty relief totalled about 90,’ or nearly the same’ as in 
LOGS, An interesting development respecting well spacing 
hasicbdéen the itrend ‘toward untaby drills vin Yakiew pools twiere 
well head productive capacity has been outstripped by the demand. 
This trend is expected to pick (up mmomentum vin the tcoming year. 

Many of the problems respecting pool interpretation 
in the reef pools of the Zama Field and adjoining fields were 
resolved “during ok.9)7 OF Part of the impetus for resolution 
came, as a:‘result of a statmstical study (or Keg River oil pools 
prepared (by -the Board stan. Following a Board hearing to 
consider the study, the policy of assigning 160 acres to new 
discoveries was modified to provide for a proper interpretation 
of pool size within seven months of discovery. 

Within the Reserves Division there is provision for 
technical specialists in the’ areas of (reservoir simulation, 
petrophysics and reservoir fluid properties. The Oil 
Department-"played “an important rove); ‘nor only im ithe develop 
ment. of (reservoir ‘simulation, capability, but catsorin fapplicati on 
of reservoir simulation ‘techniques: ducinen 177 O-wtas He pentormed 
the following simulation studies: 

2 studies using) Board’ 1D “oP model 
6 Studies using? Boar di 2D) = Pt trode 
5 studies using SSC 2D —- coning model 


1 study: using, SSC13 Dive ere Dla eka soil mode. 


The Petrophysics Section was reorganized in 1970 with 
the assigning of two engineers and one technician to the group 
responsible for special core studies, methods of predicting 
static and dynamic fluid saturation distribution in reservoirs, 
interface advance interpretations and reservoir fluid PVT 
properties. Totals of 54 special core studies, 146 interface 
measurements on 35 pools and 54 PVT samples were received 
dar Dre PO Ou Overall this represents a modest increase from 
the previous year. Extra effort was given to developing a 
Zama-Virgo PVT correlation, developing guidelines for improved 
Fluid sample quality and coverage, extending utilization of 
interface observation methods and refining the application of 
special core studies, 

In view of the increasing demand for Alberta crude 
oil, there has been increased attention respecting the immed- 
iate and long term productive capacity of Alberta conventional 
Gr tid ey "jod Jen qolisk: In this connection submissions were received 
at the annual reserves hearing and projections were developed 
form MER, well head, productive capacity and «effective icapacity 
after adjustment for gathering and pipe line limitations. 

While there was a large margin during 1970 (about one half 
million barrels per day) between well head productive capcity 
and available pipe line capacity to move crude oil to avail- 
able markets,,. this margin may rapidly disappear if pipe line 
capacity is expanded to meet market growth and if there is a 


continuing Low trend- in, crude. oil discoveries. in the. Province, 
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The Proration Section participated in widely diverse 
functions during the year, including maintaining the MD system, 
processing of PSU and block) applications; processing of GPP 
applications, assistance with pool performance charts, assis- 
tance vin drafting revisions .<copthe ict and rRegulations, 
development of computerized reserves tabulations, major 
assistance in resolving discrepancies between records applied 
for MD allowable purposes and those applied by accounting 
systems, and scrutiny of annual pool production records ‘for 
authenticity. Total: PSUs bbock.and iprojects applications -wene 
340 or nearly the same as during 1969. 

(b ig -Rnojiects (Diwiis tion 

The. Projects ‘Division processed .33Vappild cations ifor 
new enhanced recovery schemes, 4 applications to terminate 
schemes and 157 applications for amendments for an overall 
increase of about 20 per cent in applications in 1970 compared 
with 1969, Curmnent and potential futunevaddilttionsiito crude 
oil reserves as a result of new schemes, totalled 94 million 
STB during the year, a substantial decline compared to recent 
years, Probably the most significant new scheme approved 
in 19:70: was the .25—p ool) lsolwents flioodiMmutersrate disc treme) in 
the Zama-Virgo area to be implemented by Hudson's Bay. Ue 
ls expected toprovide iamiuiner eases nnuliuimatepme slenves: tof 


some 31 million STB over and above that obtainable under 
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primary depletion. Of th is“ amount) million STBYisnatercibet ed 
to the integrated aspect of the scheme provided for under 
section 34) “subsection @2)\,0fsT he -0OlhsandsGas*Conséervation Act, 
In the Rainbow area, Banff extended its solvent flood scheme 

to include active solvent flooding of the Rainbow Keg River 

EEE Pool and the Rainbow Keg River O Pool. Although it had 
been previously anticipated that conversion of the 0 Pool would 
notibesnequined sion aunumber Voftyeans  wehevadventpot sintereased 
allowables and indications of unfavorable well bore drawdown 

ims (bine Khe geRa ver vA oP ooh ps omptedntherdecision- to convert, the 

O Poolstodactive.solventweflooding iduring) 1970. 

The rProgects .Division »promotedenhanced recovery 
studiesmin, aurewswidelyrscattered pools ingthesProvince, 
Generally, however, it focused much of its attention on the 
Zama area where there was a high frequency of rapidly declining 
pool pressures, Thessetaffl stidileseincluded, investigation: of 
initial and current reservoir pressures, bubble point pressures 
and) current pool iperformancesforynearly (3007 poolsyinnthe, Zama 
basin, Having regard for the numerous communicating single- 
well reef pools and the high costs of development and operation, 
thes Projects«Divisionjtriedsto- foster, the, co-ordinating of 


enhanced recovery schemes among operators in the area. 


The Projects Division received some 330 progress 


reports during 1970); sup: from, 294 vin th969. Of these, it reviewed 
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some 270 schemes with attention being given to replacement 
ratios, special GOR provisions, pressure level clauses and 
the like. The reviews resulted in removal. of the RFM for 
six schemes in accordance with the policies provided under 
section, Ji4ecf vthe /Regulationsiand wim awesteninevolntprobation= 
ary status for 23 additional schemes, 

An indication that enhanced recovery operations in 
the Province are maturing was the fact that there were four 
applications for abandonment of schemes, Unwuil: (pherntworn by 
a few schemes, such as.those in the Joffre Viking and Gilby 
Viking Pools, were sufficiently advanced to warrant the con- 
templation of their abandonment. Two schemes for which 
abandonment was proposed were in the Pembina Cardium Pool 
and the recovery indicated under water flooding was substan- 
tially lower than that previously predicted. Although this 
couldsunot be ttaken as iiatgenenalpindicattonsot futures pertorm= 
ancecin :theupool:, /ithdrewvattentivon Ttotthervifact gthaticertain 
areas of the pool will not yield increased oil recovery by 
conventional water flood techniques. 

lwo areas’ of “spectalization inv th eebroqecte Davisi on 
are bottom hole pressure and transient well flow, and solvent 
flood technology. In* both of thosé*areass ‘significant develop= 
ments ‘regitere et durings P9703 Conventional bottom hole pressure 
surveys and calibrations were up slightly to 6,000 entries from 


5,400 sentries in: 196 9x Investigation of well transient flow 


phenomena and utilization of this technology for interpreting 
reservoir size and flow properties were applied to approximately 
20 cases during the year of which perhaps a half a dozen cases 
were found to be useful, A manual respecting bottom hole 
pressure and acoustic well sounder practices was all but com- 
pleted and will be published in 1971. Respecting the subject 
of miscible flood technology, the equivalent of approximately 

a half man-year was devoted to study of solvent flood technology 
including preparation of a review paper on solvent flooding for 
presentation at the World Petroleum Congress, 

ln vene Neavyicruadey.o1l category, enereé. were’ four 
new enhanced recovery schemes implemented with an indicated 
inereaseot*about 157 mitlion stb by conventional water flooding. 
Attempts to continue conventional water flooding in the highly 
viscous crude oil at Lloydminster now appear to be fruitless 
and applications to abandon schemes have been received and 
approved by the Board. It therefore appears that imaginative 
new techniques’ will have to be developed if any. significant 
recoveries are to be obtained from the large, heavy oil 
deposits at Lloydminster, 

Although activity in oil sands development and 
experimental schemes was relatively quiet in 1970, renewed 
interest appeared to be developing at year end. The GCOS 
operat Von although not! yeti operating ateits: targetidevelr-of 


45,000 barrets per day, enjoyed a significant improvement in 
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performance and averaged 33,000 barrels per day in 1970 as 
compared with 28,000 barrels per day for 1969. Synthetic 
erude oil production during 19/70 therefore. amount 6d U6 

V2 Lon vel By 

General Activities 

Matters of policy..which the, Oil Department promoted 
or was directly involved in duting 1970 included: annual 
accounting policy; revision to underproduction and over- 
production regulations; automatic waiver of penalties for 
single well pools; revisions to MRL regulations for heavy 
crude oil: pools: \ informational letters. concerning Board 
policy on, good production practice “loll pools underlying 
and straddling Provincial boundaries, use of crude oil for 
fuel in enhanced recovery schemes, casing salvage programs, 
need for Sard ie eed enhanced recovery schemes in the 
Rainbow-Zama areas, need to provide adequate fluid supply 
and injection capacity in enhanced recovery schemes; and 
special concurrent production policy in Provost. 

The Oil Department participated in such investi- 
gations as the oil proration forecasting program, field/pool 
summary file, CARE package, Board laboratory usage, fluid 
measurement. accuracy, crude of] productive capacity crude 
oil character and availability for power generation, general 
well data file and improved systems for surveillance. 


Turnover in engineering staff was fairly high 
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during the year so that the actual complement of engineers 
averaged four less than the approved complement of 19. As 

a result, work.on,certain. specialsobjectives had, to,be ‘either 
seriously curtailed (well coning, well transient e Rene 
petrophysics) or simply Laie aside (optimum recovery analysis 
flanking oil zone and gas caps). 

Regarding technical proficiency, the Oil Department 
technical staff participated extensively in most in-house 
courses and it contributed directly in presenting technical 
sessions on transient flow, solvent flooding, and evaluating 
oil reserves and enhanced oil recovery schemes, About one- 
third of the engineering staff participated in post graduate 
study programs in a variety of subjects including natural gas 
processing, heat and mass transfer, fluid flow in porous media 
and management training. hota lhwencineerineg+ participation: in 
courses, seminars and conferences amounted to 300 man-days 
during whO 70. eoupenearvtyacqualat dette ghOaper cent target for 
technicabkporvoiieiencys 

C GAS DEPARTMENT 

Responsibilities and Functions 

The Gas Department is concerned with the conservation 
of gas and: related epnoductis .includingspnopane,) butanes, pentanes 
plus and sulphur. The Department is also responsible for the 


detenmimation sion sithie=omovd nce Som itemmeservesi and deli ver= 


a Ary 


ability sors gasjcnatural yas Liquids "and ssulpiur? In 
addition it assesses the availability of gas to meet the 
long term requirements of the various utility systems in 
the Province and the existing commitments for the removal 
of gas from the Province, During 1970, the Department 
assumed certain pollution control’ responsibilities related 
to the production and processing of gas. 
Specifically, the Department has the following 
function's ¢ 
(1) in the administration of The Oil and Gas 
Conservation Act, 1969 
(a) to determine reserves in all pools 
throughout the Province of gas, 
propane, butanes, pentanes plus 
and sulphur and the reserve growth 
trend oforegas: 
(b) tovestablish “permissibie*rates of Ypre= 
duction for gas wellsyeto (determine 
Frequency of gas well tests and to 
prescribe methods of testing wells 
and ‘caleuPating “fF Wow poten tia Uso: 
Cay) to make studies of the need for the 
installation of (gas "conservation 
schemes, and to review the performance 


of all established schemes; 


(d) 


(e) 


(f) 


(g) 


(h) 


to assess the need'for gas cycling 

schemes to conserve natural gas liquids, 
to review the performance of existing 
cycling schemes, and to assess the 
suitability of proposed schemes for the 
depletiond tof Agiais tpco ls’: 

to assess from a conservation viewpoint 
the suitability of proposed gas proces-— 
sing facilities, and to review the 
performance of installed gas processing 
Fach lit eis}; 

to establish for proposed gas processing 
facilities the permitted volumes of pol- 
lutants which may be emitted to the 
atmosphere and the conditions of emission, 
and to assess the measurement methods 
thereof; 

to review regularly and at the request 

of the Public Utilities Board, the require- 
mente .foriand) availability of, gas to)smaltl 
gas utility systems; 

to review, at the request of the 
Department of Mines and Minerals of the 
Provincial Government, applications to 
construct pipe lines and to advise the 


Department of the Board's findings; and 


(i) to review the production performance 
of all gas pools and to recommend to 
the Board means of improving conserv- 
ation where it is feasible; and 

(2)....in.the administration of The Gas Resources 

Preservation Act 51956 

(a) to determine the Province's reserves and 
the reserve growth trends for gas and 
for propane in <order to assist the Board 
in assessing applications for their 
renova l, EromoriVewyerovence ; 

(b) to determine the deliverability of gas 
produced from fields connected, or 
expect edit o' (be sc onnected,.to intra- 
provincial markets and extraprovincial 
markets at such time that applications 
for removal of gas from the Province are 
considered by the Board; and 

(c.). , to determine) ithe ave lability of ‘propane 
in the Province at such times as applic- 
at.lonensfory mr emovallt ro fi propane ~arom the 
Province are considered by the Board. 

Orvganizati onsands State 
‘The Department is primarily technical in nature and 


headed by the Manager, The Assistant Manager is responsible 


is 


Eor 
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the day-to-day operations of the Department. The Reserves 
Section is responsible for the evaluation of gas reserves, the 
establishment of permissive rates of production for gas wells, 
and the ‘surveillance of existing gas utility systems. The 
Projects Section appraises proposals presented to the Board 
concerning the cycling of gas pools and the processing of raw 
gas to produce marketable gas, natural gas liquids and sulphur. 
It also estimates the reserves of propane, butanes, pentanes 
plus and sulphur. The Conservation Section is responsible for 
the surveillance of existing gas processing plants and gas con- 
Servvatiion: operatiionss ain ol) and: casitfieldisi ands ior: stud esi tof 
the feasibility of conserving oil field gas. 

The total Department staff comprises seven Engineers, 
nine Technicians, a Stenographer and three Clerks. One proces- 
sing plant engineer and one technician were added to the staff 
during the year to perform new pollution control duties, 

Activities During the Year 

One of the Department's major activities during the 
year Wesitherdrafting offandsadminkistrati onmrel ated’ to) new 
regulations concerning pollution control at gas processing 
plants. The new regulations became effective August, 1, 1970, 
and set out the requirements of applications for new plants or 
expansions of existing plants, theywealeorsetiouts they respon= 
sibilities, ofu.operators to;control’ the emisstonvofr pollutants 


from a plant and prescribe certain measurement requirements, 


in. leghti som its néw .respon'sibilittes ‘wrth cespect "or pol lution 
control, the Gas Department is combining Department of Health 
and Board plant approvals into a single approval. This program 
was 75 per cent) complete at the year end, 

the} Department was involved in ‘the consideration “of 
six applications under The Gas Resources Preservation Act, 1956 
for amendment of existing permits to allow the removal from 
Alberta ofa total of some 44.4 trillion ‘cubti]e feetior tac "and 
8.2 million barrels of propane, Applications clon 0ir6: sid 
be trillion cubic. feet: of gas; were crantied: in’ twits as? was 
anitapplicati on, fore removal” of 96% 2)militvon barrels: ofp ropane, 
Decisions were pending at the year end respecting application 
forded) and ges) trill toni eubi ct feethrat: easr In assessing these 
applications and in determining year end reserves, estimates of 
gas, natural gas liquids and sulphur reserves of some 700 pools 
were considered in varying degrees of detail. 

The gas reserve work performed during the year 
utilized pressure decline to an increased extent reflecting 
improved gathering and processing data and the accumulation 
of considerablevshistory for) a number) of pools, tarred dL toni, 
the Department did a greater amount of liaison with operators 
concerning reserves in major pools, and a complete review of 
therreservesofvhundredsiofypéols, mostly smaidtian sizesvcon= 
sidered beyond economic reach or lacking wells capable of 


producing, 


In the assessment of applications for removal of gas 
and propane from the Province, consideration was given to the 
deliverability of pools either supplying gas to local utilities 
or included ‘in permits, and to the: long term availability of 
propane, 

Studies were made of the feasibility of conserving 
eas pr oducedtiwitmscoim, Iniedid goriipart. of Five fields, and “in 
two multi-field areas including the Zama area of north-western 
Alberta, A hearing was held to consider the need for gas 
conservation in the Provost Field and Board inquiries were held 
to consider deficiencies in gas conservation operations in 
three fields. In order to improve the surveillance and admin- 
istration of the gas flaring limitations for gas conservation 
schemes, all gas conservation orders were amended to stipulate 
quarterly Tas wells as vannua lalimits son tlarine. 

During the year, the Department considered five 
Ap plicabions  1~nvolwingethesrscyveling rotucas fin .pooks irich in 
natural gas liquids. One of these was for a new scheme for 
eycline tol ithe gas cap of the «chountbe <Glen -D—3>,A /Pool using 
available solution gas processing plant capacity; however, 
thessparescapacity has <sincesbeen taken, up due,;to inereased 
oil production rates and the gas cap cycling scheme has been 
deferred pending plant expansion. The other applications were 
for modification of existing scheme approvals, mainly respect- 


aneethe Tocation of Injection wells in the Kaybob South Field, 
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The Department considered 45 applications concerning 
gas processing plants during the year, many in greater detail 
than had previously been necessary because of pollution con- 
siderations, Some 15 of these were for new plants, 17 were 
for expansion of existing plants and 13 were for miscellanoous 
amendments to plant approvals. The largest plant to be con= 
sidered was the Ram River Plant. It will process up to 
220 million cubic feet per day of sour gas from the Strachan 
and Ricinus West fields. The plant will produce approximately 
2,000 long tons of sulphur per day and will incorporate the 
first gas plant sulphur stack clean-up facilities to be used 
oa ibe! tte). 

An application to modify the design and increase the 
capacity of a gas reprocessing plant to be constructed at 
Empress was considered and approved, When the plant goes on 
atream it. will. haves capacitviront. WS bib onsemb ce recty of 22:6 
per day tather than the 1.0 billion initially approved. The 
daily productlon of mMatural icas liquids. wi liapewinc. eased pro= 
portionately, and there will be a significantly greater than 
proportionate increase in the production jot et aane, Losbe:used 
inteiad Lyot ore rie... 

The Department considered eight applications concerning 
the underground storage of gas and natural gas liquids. Three 
of these were for new schemes and five were for amendment of 


existing approvals, mainly to increase permitted storage volumes, 


ae 


Other applications were processed during the year, 
including some for commingling of production from pools and 
others for production of wells or pools at rates consistent 
with »Jegeodyproductions practice: The permissible gas pro- 
duction rates for 12 pools were considered at a public hearing, 
and orders were issued to regulate the maximum production rates 
at wells in several of these pools. 

The Department participated in a number of applic- 
ations or proceedings for which other departments carried the 
primary staff responsibility. Typicalsof «these were capplic- 
ations for ‘concur henith sprioduc tifon Jot eoili jandisas scap raas, solvent 
flooding fot soil sapoahs |. special well ssipacine;imodi fication, of 
measurement requirements and a comprehensive study of future 
Alberta gas usage, 

The Department's participation in a transient flow 
study group was completed with the distribution by the group 
of a stafit manuals som testing sof welts sider: tnetiabilized pres— 
Sure Condit i one. Furthermcimportent wtafifiwork! included a study 
and internal report on the determination of gas deliverability 
in low permeability reservoirs, and commencement of a co- 
operative project. to improve, and co-ordinate pressure measure=— 
ment and well testing programs in gas pools, 

The Department also assisted in co-ordinating and 
contributed. lecturers, to. aytradnines, pr ogcam if ors qunior 


technical statr. 


D GEOLOGY DEPARTMENT 
Responsibilities and Functions 
The Geology Department is responsible for the preser- 
vation and evaluation of certain well data, the administration 
of the Board's well evaluation requirements, the mapping of oil 
and gas reservoirs and the preparation of subsurface geological 
maps. Upon request, the Department undertakes special studies 
to assist other Board departments and the Alberta Department of 
Mines and Minerals, The Department also directs the operations 
of the Board's Core Storage Center and the Drafting Section. 
The main functions of the Department are 
(LY + thocadminiteber ite comimean Loggins .idrt vl 
stiem «testing and idriblrcuttines meqiire= 
ments of the Board and to collect and store 
logs and drill stem test charts; 
(2) to receive, process and provide examination 
foci biites: fori rr ill touting sitendwiconre: at 
the Core Storage Center; 
(3) to evaluate hydrocarbon-bearing intervals 
at all productive wells and prepare maps 
to delineate the area and volume of each 
sre lreg| gee 
(4) to identify, record and publish the names 
and depths of the stratigraphic markers 


penetrated by all. wells dritiled: 
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(5) to investigate and report on the geological 
aspects of submissions or other evidence 
filed with*®the (Boards 

(6) to advise the Board, other Board departments 
the Department of Mines and Minerals and 
other Provincial agencies on geological 
matters’; 

(7) to assist the Development Department in 
ensuring jfthatta rwelldrisbhed to supply an 
oil field water injection’ scheme does not 
interfere with domestic water supplies; 

(8) to develop and maintain Pes geological 
maps and well location and well status maps 
for sale and on-premise use; 

(9) tort classify €ach® well. licenisiedi in’ accordance 
with the Lahee classification system; and 

(10) to provide all drafting services necessary 
for Veh es Boards itn ce fons% 

Organization and ot aes 

The Manager of Geology is both head of the Geology 

Department and Chief Geologist of the Alberta Department of 
Mines and Minerals, Within the Geology Department there are 
three sections, The Geology Section comprises the Manager, 
the AssistantsManager,»ten Geologists, (three; Technicians, one 


Stenographer and five Clerks. The Core Storage Center is 
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located in a separate building. It ,is headed by a‘ Supervisor 
responsible to the Manager of Geology and is staffed by 15 

employees. The Draftine Seetdiony constiste: Git tive. Drattsmen’, 
including the Supervisor who reports to the Manager of Geology. 

Activities Duraine, ehie Year 

(a) Geology Section 

During the yeer, istratieraphic markersmwere identi fied 
and. publispeds horpy 1,900. welduss andyhydrocatpen=bearine? Zones were 
evaluated for some 800 wells. 

A consicterabd eyamount; oft time was)ispent investigating 
applications and submissions received from operators on such 
matters as gas export, pressure maintenance, good production 
practicéenn concummentyidephetionie oll reserves, andyal lowables:, 
production and drilling: spacing nunitshandsepectal target areas. 

Miscellaneous activities included classifying wells, 
determining casing: nequirements,! collecting) stabilized pumping 
levels on water supply wells, investigating near-surface blow- 
outs in areas wheter testebholer:applacatiionsswere, received, and 
appraising logging and coring programs and abandonment applic-— 
ations, 

Regional projects included the revision and publication 
of maps: showings struc ture:.cont ours) oni they Bases of) Fish Seales 
and Milk Rdwerithordz onws Evaluation of the oil sands reserves 


in the Cold: Lakésateag was starthedtiand diss continuin ss 


The major computer projects were in the field of 
reservoir mapping, reservoir simulation, regional mapping 
and investigations into the quality of the data on the 
magnetic tapewiiie, 

Geological work for the Department of Mines and 
Minerals consisted of evaluating parcels for Crown reserve 
sales, processing P. & N. G. reservation reports for lease 
rental credit, preparing zone designations and providing 
technical advice on appiiceations “for gas *leases. 

(b) Core Storage Center 

Puplicetexaminatlon of eore and dritl cuttings scone 
tinued at a high level. An average of about 28 geologists 
used the facilities each working day. Msvotal of $6,000 boxes 
of core sand vsome 6007000 cdrHll cutting» samples were examined 
during the year. 

Some 300,000 sets of drill cuttings were sorted, washed 
and stored, In addition, 9,600 boxes of core were received 
into storage, To provide space for the incoming core, 34,000 
boxes of backlog core were re-packaged in the smaller cartons 
Cur centalyWein aise. 

The Center reduced its complement of staff in keeping 
with the’ decreased core and ‘sample debivertes: 

(ey Prafvinc sect ton 

During the past year, over 100 maps were up-dated on 


either a weekly or monthly basis and a number of new maps were 
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drafted, A significant portion of the time was spent preparing 


oil and gas pool performance charts, gas plant performance charts 


and various forms for the Data Processing Department. 


E DATA 


PROCESSING DEPARTMENT 


Responsibilities and Functions 


The Data Processing Department is responsible for 


carrying out’ systems planning, program development, computer 


operations ;,estaffi training:rehated to dataapracessime » sand lfor 


reviewing data 
More 


are 


2) 


(2) 


(3) 


(4) 


C3) 


processing advances and new equipment development, 


specifically, itheafunetiowms orothe (Menpeartment 


to analyze existing and proposed manual and 
computer systems with a view to designing 

and implementing new systems, improvements 

and innovations; 

to write engineering, accounting, statistical 
and economics related computer programs as 
required in the work of the Board organization; 
to accurately process data received from 

other departments and industry in order to 
obtainwetdtisties (fon sintiernal qusie sox) for 
publication; 

to perform computer calculations for geological 
and for oil and gas engineering evaluations; 

to carry out effective closed-shop programming 


by educating department staff and by maintaining 


an appropriate literature and program 
library; 
(6) to encourage open-shop programming by 
educating staff from other departments and 
by assisting with open-shop programming 
assignments where necessary; 
(7) \sto advise the Board,.on, advances inethe 
field of computer,technology; and 
(8) to familiarize supervisors and personnel 
throughout the organization with computer 
applications, data processing and effective 
systems planning. 
Organization and Staff 
The Data Processing, Department (is sivided under the 
Manager into three divisions. In addition to assisting the 
Manager in the administration of the Department, the Assistant 
Manager assumes specific responsibility for the Programming 
Divi s Won, The Systems Supervisor and the Supervisor of Operations 
assume the direction of their respective divisions and report 
directly to.the Manaper. The remainder of the staff comprises 
one Systems Analyst, seven Programmers, eight Computer or 
Keypunch Operators and a Stenographer. 
The Programming Division is responsible for all 
computer systems and programs required by other departments in 
the ,Board organization. while, the Operations) Division’ isimrespon= 


Ssibie wor all «functions related to machine processing. The 


-_ 58 - 


Systems Division works closely with other departments and the 
Programming Division in the development of new manual and 
computer systems, 

‘Activities During the Year 

During 1970, the Department encountered an increasing 
number of requests for systems enhancement from users who had 
experienced the benefit of computer assistance with existing 
systems. In many cases, systems modifications or expansions 
were undertaken immediately. Examples of these were: a helium 
reserves (report }printed as jan Sextéension -of the *reserves report 
system, modifications to the gas gravity correlation programs 
to facilitate use of these tables, “a ‘system injection-disposal 
data summary file as a supplement to existing production injec- 
tion related: files, modcipicat tons land! simprovencnts of the 
enhanced recovery surveillance system and a Qmax administration 
system as an extension of the production reporting system. In 
other yals'esi Lt became “obvious “shat sence mequestsl ei or inp wovenen't 
could not "be met with the extstinge maenetic tape sequential 
fi leist: Accordingly, the Department prepared a re-evaluation 
of the Board's data processing procedures based. on’ the concept 
of an integrated data base resident on random access disk files, 
It was found that the intangible benefits and economies of such 
a system would be very sieniticant.. Adcordinely, at year end 
plans were.-proceeding.tovinmplement’ this ischeme' in stages, with 


the first) phase relating to the integration of the production, 
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injection and adjustments files intended to be operational by 
Janay; sho 724, 

Significant new applications implemented during 1970 
were: a program system to, print the’ Weekly Drilling! Reports 
(drilling wells) and interface with the existing General Well 
Data File (completed wells), specialized versions of material 
balance programs, an experimental program to evaluate the quality 
of geological tops in the General Well Data File, and a system to 
administer gas and water credits. 

During 1969, a Reservoir Simulation Project Group 
consisting of two members of the Data Processing Department and 
two representatives of the Engineering Departments, was organized 
by the Board to acquire reservoir simulation capability for its 
Sia. During ©b970,; the, group. completed the, development), ofi,a 
one dimensional-three phase compressible model and a two 
dimensional-two phase compressible model. ian add ition? sa ft er 
reviewing available systems, the group recommended and the Board 
proceeded with the purchase of a three dimensional-three phase 
compressible model, a two dimensional=-three phase coning 
simulator and a two dimensional compositional reservoir model, 
together with a graphics program for the display of output data. 
At year end selective use of the available reservoir simulators 
was being made, 

During the year, both the Systems and Programming 


Divisions were involved in the review and feasibility study 
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of changes in the underproduction regulations implemented in 
late 1970. The changes required extensive consultation with 
other Departments of the Board and industry and culminated in 
extensive changes to the Allowable Surveillance System of 
programs. 

The Systems Division, in co-operation with other 
Departments, prepared a review of the many industry surveillance 
operations of the Board, The study had many ramifications, 
some of which could be acted upon immediately and others which 
are still being considered, Other areas that the Systems 
Division has) investigated are: ‘Salary Data’ Processing, the 
needtor atprivaties tetepnone: line eo thie bdinonton- Hveld Office, 
a lease inspection scheduling and surveillance system, a field- 
pool data system and a system for gas plant-gas gathering 
statistics. 

During the year the Operations Division was concerned 
primarily with the routine encoding and processing of business 
and technical data for the organization. The Division also 
continued the improvement of schedules. In Oetobpers : L197 0F our 
machine configuration was altered by increasing computer core 
from) 32K) to" 64K, At year end, the Operations Division was in 
the process of changing scheduling and programs systems to take 
maximum advantage of this increased core, Multi-programming 
in particular had’ resulted in increased machine efficiency. 


During the year approximately one-quarter of the computer time 


was used for program development and the remainder for a 
VarLlecy 262 *preodugtion- nin sy Approximately two shifts per 
day, very often supplemented by extended shifts, are required 
to maintain’ the Board.‘s work =l oad? Some 13,000 individual 
jobs were processed through the computer system during 1970. 
F ECONOMICS DEPARTMENT 

Responsibilities and Functions 

The Economics Department is responsible for economic 
analysis and evaluation, the compilation of statistics and fore- 
casts and the “preparation of the monthly *proration order 

The main functions of the Economics Department are 

CP) ir co=operat ton with “the OLl“and “Gas Departments , 
to forecast demand and supply for liquid hydro- 
carbons, ‘sulphur and natural eas “in “the "Province 
of Alberta; 

(2) to prepare a five-year forecast of petroleum 
industry activity re lative stowthe 'furictions 
Of tthe Bdéard “totserve. “As a-besdisviforwvthe 
Board's annual five-year expenditure and 
revenue forecast; 

C7) Olea rry cue epectal “studies “relating “to 
economic aspects of conservation and applic~ 
ations presented to the "Board; 

(4) in co-operation with the Oil Department, to 
carry "out "tie monthly “orl “prorati on ‘computa 


tions: 
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(5) to assess the competitive position of 
Alberta crude oil in existing and potential 
market areas; and 
C69 ¢ -boscompilepstatistiicaln.and other inforumat ion 
covering all aspects of the oil and gas 
industry. 
Organization and Staff 
The. staffs complement jap adecember | Bl. .19/0yscomprised 
the Department Manager, three Economists, an Economics Assistant 
and two Clerks. 
Activities During the Year 
A major portion of the Department's work during 1970 
related tothe firstyol hearings to besheld  by,the Board every 
three years to determine the Province's 30-year requirements 
for gas and 30th—-year peak day requirements. A submission 
containing forecasts of gas requirements by various demand 
categories and incorporating detailed regional estimates of 
population was prepared by the Department and presented at the 
hearing, At the year end the new estimates of the Province's 
gas requirements had been finalized by the Board, and the 
Department was in the process of preparing the report on the 
hearing, 
During the year the Department assisted in the pre- 
paration of the Annual Reserves Report and in projects related 


to three applications for amended permits authorizing the 
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removal of additional gas and propane from the Province. 

These included applications by Alberta and Southern Gas 

Co. Ltd, and Trans-Canada Pipe Lines Limited for additional 
volumes of 578 billion cubic feet and 960 billion cubic feet 

of gas, respectively, and an application by Dome Petroleum 
Limited and TransCanada GasProducts Ltd. to remove an additional 
8 million barrels of propane, Thervatterncapp lication meces= 
sitated a review by the Department of the Province's 30-year 
propane requirements, 

The Department updated its forecasts of oil demand 
and has continued to make frequent use of the proration fore- 
casting programs. Major developments affecting the demand 
for Alberta oil during the year were changes to the United 
states 01 > ImportmPolicy, andeGanadails aNataonal 101i lbePolicly < 
At various times during the year, the Department handled 
enquiries regarding the availability of specific types of 
Alberta oil which were exempted from the new regulations 
governing imports of Canadian oil into the area of the United 
States east of the Rockies, The effectiveness of the National 
Oil Policy was assessed, on a regular basis, throughout the 
year, The Department also updated its estimates of produc- 
tive capacity within the Province and extended the analysis 
to the capacity of the major pipe lines which transport Alberta 
oil outside the Province, Based on data assembled by the 


Department, an Informational Letter was issued by the Board 
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in October comparing the near term availability of oil in 
Alberta to extraprovincial pipe line capacity. A commence- 
ment was made on work relating to the longer term development 
of capacity within the Province. 

The Department co-ordinated the work of an under- 
production regulations committee which developed proposals for 
revisions to the underproduction carry-forward regulations. 

The Board circulated two proposals to industry in March and, 
following a meeting to hear industry's views, new regulations 
were put into effect in October. Members of the Department 
also served on committees concerned with the publication of 
Board statistics and the analysis of reserve growth trends, 

The Department continued to investigate the application 
of techniques of economic analysis to problems in the petroleum 
industry, including the use of transportation models, Bayi 9 70, 
the Department completed a number of refinements to the group 
of population programs developed during the past two years and, 
at year end, was in the process of revising its Manual for 
Economic Evaluation. 

G ACCOUNTING DEPARTMENT 

The Accounting Department's responsibilities are 
carried out under two separate divisions, Financial Accounting 
and Production Accounting, The Manager of Accounting is the 


head of the Department and reports to the Board, 


(a) 
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Financial Accounting Division 
SelRardhe  8 abr oc eS Mic ns ede a= a Ad ae 


Responsibilities and Functions 


The Financial Accounting Division is responsible for 


all general accounting and budget preparation. It assists in 


the collection of the Board's annual tax levy and provides the 


Board with all information for budget control. 


ThemmajorAfuncttonesof. thé, Divisitonsare 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


to process all expenditures, receive all 
revenues and maintain all necessary records; 
to close the accéuntingwrecérds lasvataMarch 131 
each year and co-operate with a representative 
of vbhie IPhovinetahaAudatorsine hts annual audit: 
to prepare, (in co-operation with ithe other 
departments, the budget for Board approval 

for .the next fiscalivyear and prepare*a five- 
yearoforedastof.expendituréand.ir evenue ; 

To provide the Board with monthly statements 
comparing budgeted and actual expenditure and 
revenue, to assist in the maintenance of 
control over expenditure, and to establish 
current financial policy; 

to assist, in co-operation with the Assistant 
Assessor, inthe. collection sand follow-up, of 
outstanding tax accounts; 


to maintain records necessary to the control 
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of all inventorial assets of the Board 
and to supervise the annual physical check 
of inventory items. 
Organization and Staff 
The Financial Accountant is the head of the Division 
and is responsible to the Manager of Accounting. The staff 
complement jat Decembery3lj 11970, Mineluded; tie tinagnetal 
Accountant, four Accounting Clerks, one Typist and a Book- 
keeping Machine Operator. 
Aetivintbes  {Duningythe wear 
During 1970, the general accounting functions embracing 
revenues, expenditures and budget were routine, 
(b) “Production Accounting Division 
Responsibilities and Functions 
The Production Accounting Division is responsible for 
the receilptivand ipnocessing lof voll Yandcgas “production and dis— 
position reports, and the preparation of detailed and summary 
information for use by the Board, industry and other agencies, 
The Assessment) Sectionwalksio ts aspant, of thewProduct ion 
Accounting Division. 
The major functions of the Division are 
(1) to collect from industry the well. production 
data and well and plant disposition data 
required under The Oil and Gas Conservation 


Act.;- 1969; 


cz) 


(3) 


(4) 


(5) 


(6) 


to ensure that (che -reporting forms in use 
provide for the collection of required 
information and are revised to meet changing 
needs; and to co-operate with other 
Provincial and Federal agencies in the use 

of comparable forms, and in the avoidance of 
duplicate collections of original data, where 
possible; 

fo texamine ithe *repiorts: received to ensure 
that regulatory requirements are met by the 
Operators tand ;4with. (the assistance of the 
Data TProcessing ep epartment,, yt oscprepa te 
detailed and summary records; 

tol check thenneporced toil; igas,and water 
production against assigned allowables and 
notify operators of the over or under status 
for“eaehr obethein wells; 

to ensure that the monthly and annual statis- 
tical reports and well and pool production 
publications are kept up to date and processed 
on schedule; and 

to prepare the assessment roll, to issue 
assessment notices, process appeals, issue 
taxtnoticesaandsussisteinethe collection of 


the tax Levy. 
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Organization and Staff 

The Production Accountant and Assessor is the head 
of the Division and is responsible to the Manager of Accounting. 
He is assisted by the Assistant Assessor, the Statistics and 
Publications Supervisor,, the Production: Supervisor, the 
Departmental Systems Analyst, 19 Clerks and a Stenographer. 

Activities, During the Year 

. The year 1970 was a busy period for the Production 
Accounting Department, 

In the Report Processing Division, most of the emphasis 
in 1970 was concentrated on improving the accuracy of production 
records fe increasing the processing efficiency by making 
28 major revisions to some 60 programs and by the establishment 
of a separate Surveillance Section. 

Further development of computer techniques was also 
implemented with a number of comparison programs. Comparisons 
between the following files are now carried out on a regular 
basisis,. production, dnjection,.allowables, basic well data, pro- 
ration and batterh approvals. This has resulted in more up-to- 
date and accurate information on the various master files, 

The separate subsection, the Surveillance Group, was 
formed, in this division to, liaise directly with, industry in an 
effort to reduce reporting errors and decrease report processing 
times, Substantial improvements have been noted, This section 
also conducts regular cross=<checks of the eens disposition 


statements sent in to the Department. 
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Greater emphasis was placed by the Board on the 

timeliness of reports due.on ithe fifteenth of each month, 

This has ,resulted in the cecei pt) iof-weports vat anvearlier 

date than previously, and has materially improved the proces- 
sing schedules, Co-operation fegom sinidustiyahas! been. excellent. 

Conversations have been held with industry regarding 
the submission of Product Disposition (S-2) data in tape or 
card’ shoerm, At this date only one large operator submits this 
data on tape and the results are very satisfactory. 

In the Allowables Section, the main change in 1970 
concerned the underproduction regulations, These changes were 
discussed with industry over a period of many months and were 
finally implemented on October 1, 1970. The new regulations 
are more difficult to apply and) have created ai number: of 
problems in the initial stages. As a result there have been 
increased communications with the Production Accounting 
Departments of many companies, which it is expected will 
decrease as the system becomes better understood, Internally 
the transition to the new scheme was accomplished with a minimum 
igt i ft ew ese, 

ihdts yearnitihves Board? Supplied) tiveraldeowabie stratus 
to onerclargesopetator joni mane ricatape!, This has met with 
a favourable response from both the company and the Board. 

The comparison of the allowable status by machine results in 


a more timely recognition of errors and differences, which is 


reflected in a significant decrease in differences between 

the two sets of records, and a quicker recognition of problems 
such as excessive overproduction. This ‘Board "service “is 
available to any company which can make use of it. 

In ‘the Statistics Dishi sebdnt: there have been sub- 
stantial accomplishments during the year. 

Efihontis: (to wturther inprove’ the ipropane land butane 
disposition statistics were continued. After discussions 
with industry, a working group of Board and industry staff was 
formed to draft a new LPG reporting system. The work of the 
group resulted in the discontinuance of marketer reporting, 
and the drafting of a revised plant report which would become 
effective with ther January, 1971 report ne). The: revised 
report wequimes; the plant) operations, titomi bal 1) tom Madiin 2) thot omm- 
ation’ available’ to’ him,: to Teport® the vend! destination’ of :LPG 
PooaUCL., the int roductivion! of ‘the’ new meponte crewed tcon'sider— 
able savings ins‘time and’ effort’ towbothithe Boards sind 
idiwetty ls. acc.ountams: ‘etia fx, 

Revised reporting forms respecting gas gathering and 
processing plant operations were introduced during 1970. The 
new format was designed to fulfill the technical department's 
requirements and to facilitate completion by the operators. 

In addition, better timeliness is now being achieved 


in .the: preparatilohs andy publicat fon of) statiisticalipubi ications, 


In the Assessment Division, with the implementation 
of a predictable Crown Royalty interest rate, the elimination 
of undrilled acreage from assessment, the elimination of the 
annual rate of production in the assessment calculation and 
the,use of Eheg"platt) rathereathany they weittenag description to 
designate assessment areas, there has been a considerable 
reduction in the time required to prepare the Board's annual 
assessment, 

H OFFICE SERVICES DEPARTMENT 

Responsibilities and Functions 

The Department is responsible for purchasing, 
printing and mailing» controljotswelblsrecords) andscentral 
filing, building requirements and services, and switchboard 
and reception duties. 

The major functions are as follows: 

(i) |) Ghewatitiend, toaspace, sservicesaid insurance 

néequirementsnotvallsBoardaburidings © 

(2)... ato Inaiintadia 4 purchasinesanduestock control 

program; 

G3) to observe and control motor vehicle oper- 

ating costs; 

(4) to) prant tom jarrange for veommereialbwprinting 

of Wettersiy orders) forms: vrenorts.=public— 
ations, maps, amendments to Acts, Regulations 


and the Index of Board Orders; to maintain 
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address’ plates Tor subscription lists, 
mail lists and for various record—opening 
forms for new wells; 
(5). “eo atevend® to-all matline- functtons and? tio 
operate all file systems other than department; 
tosserve public requests® fore intormatz on” icon 
filed documents; 
(6) “to provide: library setvicesjand transe¢riptions 
ofrpublic Hearings and 
(7)* C0 maintainsde? itnosenecordetioraarit wells 
driltedy 
OrbanizgationvandsStarzt 
The Department is headed by the Manager, who reports 
Lovtne Board, There are three sections in’ the Department: 
Printing and Supplies, Reeordstande Purchasine; teach sheaded by 
a Supervisor. Tthesstatifivconphements, aneludes “214Cterks, 
6 Machine Operators and 6 Receptionists, Switchboard Operators, 
Typists and Stenographers, 

Activities During the Year 

During V1970,;“the*generalefunctions®gelated; to Records, 
Printing and Purchasing were routine. There were no major 
changes in any section, 

A’ PERSONNEL DEPARTMENT 
Responsibilities and Functions 
the Personnel Department «hs responsible for attracting 


and retaining competent staff to conduct the Board's business, 
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and also for ensuring that the Board's personnel policies and 


benefits are adequately and equitably administered, 


The principal sfunctioengeare 


(1) 


(2) 


(3) 


(4) 


(Py 


(6) 


to recruit new staff in co-operation with 
other Departments; 

to,administ er aprogmams wort nemployee,.per- 
formance evaluation, continuing education 
and employee benefits; 

to administer the .Boand is salary poli cy, 

and conduct annual salary surveys; 
GoO,pRepake, ~.with Ghevassistancie ,of -the 
other Departments, the annual salary budget 
and. Necord: variances dupines the current 
year; 

to retain an up-to-date personnel file on 
each employee; and 

to ‘conduct a sentes or induct lon sessions 
to familiarize new employees with the Board 


and its Departments, 


Oreantzation and Stare 


The Department is headed by the Manager, who reports 


Hor the Board’, 


He Listassisted by two Personnel Assistants, 


one Clerk and one Stenographer. 


Activities During the Year 


The Depattment carried out dts annual survey of the 


salaries paid by the petroleum industry and by the Provincial 


ag 


and Federal Governments to assist the Board in its annual salary 
review, The Board's Data Processing equipment was used more 
extensively in preparing survey results. Cther* surveys in 
which the Board participated were analyzed in order to ensure 
that the Board's salaries and other benefits were competitive. 
During 1970 the Personnel Department presented a 
Basic English and a Rapid Reading Course to the staff. The 
Department expanded its responsibilities for employee counsel- 
ling with respect to benefits, salaries and other job-related 
and semi-related matters, Benefits available to Board staff 


were summarized and a booklet prepared for each employee. 


VI EXPENDITURE AND REVENUE 


ihe Boards fistau~yvear.end 1s March 31, but, since 
all other sections of this report relate, to the calendar year 
the Board has decided to ignore the three month difference 
and treat expected expenditures and revenues relating to the 
Distal i year Mord let Lo 7 Oe tor Mareoni oli ols as: app lyine to 
tie 1970 ealendar year. Frnanclalidatay for, previous fiscal 
years are applied to the calendar year in a similar manner, 

table provides 4 summary and comparison of expen-— 
ditures and revenues for the years 1966 to 19.70 inclusive. 
The Board's net expenditure represents the sum of salary, 
general operating, and capital expenditures’ less collections 
Eromsthe Salevof pubii cations and sntormatdon.. » The cost of 
capital acquisition is charged in full against revenue in 
the year of purchase, Revenue of the Board is received 
through the levy of a tax upon the aseessed value of all oil 
and gas properties liable to assessment and by a grant from 
the Provincial Government, 

Durince che lastotive years. tverboard se net expen= 
ditwure bas increased tat “an, avetarce annual ‘tate of 9..9 per 
cent. Net expenditure during 1970 was $3,005,000, an 
increase -of (S3305000. or 12,4. per cent over the previous 
year. Salary expenditures increased by $323,000 or by 14.2 


per cent to 52,591.000: Other general operating expenses 


increased by $97,000 or by 13.9 per cent to $793,000 while 
capital expenditure increased by $27,000 to $118,000. In 
May, 1970 the Board assumed certain responsibilities regarding 
pollution and environmental control. These added responsib- 
ilities accounted for $126,000 of incremental costs or 4.3 per 
Cent or they net vexpendi tures: Without the additional 
pollution costs, percentage increases to net expenditures, 
salaries and general operating would have been 7.5, 10.9 and 
9.8 respectively. 

Collections increased by $116,000 to $497,000, due 
mainiy Covthe sale of well data and core analysis files. 
During ‘the eho to 1969 a considerable expenditure was 
made, to establash an historical well, data tile vand a core 
analysis file on magnetic tape, to provide for the updating 
and maintenance: of the files and to, prepare programs for 
application of this information wsing computer facilities 
within the Board, It was recognized that access to this 
file would be valuable to industry, and the files were offered 
fon Sale in 1969. From these sales, $66,000 and $171,000 was 
received in 1969 and 1970 respectively. Other than for the 
annual updating charges, no further sales are anticipated. 

Table 2 gives a comparison of Board expenditures in 
terms of wells capable of production, industry production 
* 


revenue, and equivalent bérreles df production Industry 
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* Equivalent Barrels = total industry production revenue divided 
by weighted average price per harrel of oil, 


production revenue represents the total sales value of crude 
OL; Wapuralggas Sand Aproducts at tire well “or {plant . In 
1970 the value of crude oil sales represented 76 per cent 

of the total production revenue as compared to 73 per cent 
ay, LO. 

The cose, of operating the Board ain terms of a 
Capable, well increased from S140 in 1969 to $153 in 1970. 

A review of these costs over a longer period indicates that 
Board expenditure per capable well increased steadily until 
LOS>72 ewhen elt aresched+SU36, and ehen declined toVvslil5 in 
1965. Recent significant increases in salary costs, and 
Ene@wreduced "rate fol (increase in the number of capable wells, 
due to the introduction of a new proration plan in May, 1965, 
have reversed that trend. Board expenditures per equivalent 
barrel of production revenue decreased from 0.69 cents to 
Qp6l cents “over the period 1966 ite 1969 BRfLCrent Sut binzatiion 
of electronic data processing equipment, and substantial 
increases in growth rate of industry revenue were largely 
LecpOoustD me ror vionis reduction in unit costs. 

For 1970, the Provinetal Government will provide the 
funds necessary to meet 50 per cent of the Board's estimated 
net expenditure. THis amounts to -s.one, oo. , 5025000 .and 
Tenprescuts acdirect grant from/the Provincial Government. 

The remainder of the tax levy charged to all other owners of 
oil and gas properties assessed amounted to $1,503,000 in 19/70, 


an increase of $79,000 over the previous year. 


The assessed value of oil and gas properties subject 
to assessment in 1970 was $2,255,000,000 resulting in a mill 
Bate ofe0.68dmills. to .raise.thesportion of Board ~nevenge  jmet 


by taxation. 
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OIL AND GAS CONSERVATION BOARD 
COMPARATIVE STATEMENT OF EXPENDITURE AND REVENUE 
FOR THE FIVE YEARS 1966 —- 1970 
(000's Dollars) 


1966 BS Wy! 1968 196.9 ESTO 
Expenditure 
Salaries Sol one ee ep hoe, UCOn oo 220 8 62.59 1 
General Operating 
Badin perentis, wtial ities 186 L93 ZAgy 218 247 
Printing, office }supplies 89 88 84 96 90 
Travelling, automobile 67 64 68 76 99 
Machine rental and repairs Vee) thee) 1S: 142 163 
Telephone OD. ee 30 32 36 
Lab. and Field supplies 16 ore, 20 38 Sy 
Miscellaneous Fhe) Pits) 86 94 LL 
534 588 6 30 696 493 
Capital 46 on 63 is jE ies 
nota b Soin e 1. eo 5 Ie S63 55,050 53,502 
Collects ons bt 234 Zo 381 ay 
Net Expenditure C2 leo fo 24S ON Loe Oy4. 83,005 
Revenue 
Industry Set i ot ee reed: ool Gag ol 503 
Province of Alberta bee OWE Liat Beesleo. egret b fe gt 
Total Revenue Se Levee eS GS 2 eae 83 OS 


SS Re ee ee 
TELS ETS ET I ee 


Percentage inereas.e in Net 
Expenditure over Previous Year iTS TA 6) regi BOA 3 5 4 rar ks) DZ 
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WT PUBLICATIONS AND ADDRESSES 


The Board makes available to industry and the general 
public a wide variety of publications and maps. the pricing 
policy is based on the principle that those costs associated 
with a publication which are over and above normal operating 
costs must be met by revenue generated from its sale. 

im Lov0 thielttolVowine *pectal reports resulted from 
major public hearings: 

OGCB 70-A in~the Matters of an’ Application of Alberta and 
Southern Gas Co. Ltd. under The Gas Resources 
Preservation Act, 1956. 

OGCB 70-B inethe Matter or an Applicat@on sof Trans-Canada 
Pipe Lines Limited under The Gas Resources 
Prieservatiwvom Act, wo 56% 

OSC BY /O=G in) eihier Mat Cert ah App isieaitiion, for Reconsider 
ation of a Permit Authorizing the Removal of 
Propane from the Province of Dome Petroleum 
Limited ond?) TransCanadaliGasProducts Ltd. under 
The Gas Resources Preservation Act, 1956. 

Addresses and Technical Papers 


The following addresses, lectures or technical papers 


were presented by members of the Board and its staff in 1970: 


Speaker Title of Address 
Ge W5.Govier "Alberta 'S\ Syntheticelrude Oil Development” 


Stanford Research Institute 
Janawaryed.,6 1970 


G. W. Govier "Reonomic Conservation and Proration'" 
Board Reservoir Engineering Fundamentals 
Course 


Jemue yl Wo 70 


G. W. Govier "Alberta's: SyntheticyCrude Oil Development 
Policy", AIME in Denver, Colorado, U.S.A. 
February 18, 1970 


Speaker 


G. W. Govier 


M’.. Gcabision 


Vern Jones and 
A. Casey 


Vern Jones 


Rod. (Sweex 


R00 ao Waa 2 er 


Deak. oShawvw 


G.. J. Desorey 


Gai J Desorey 


Gy. abe Deb orcey, 


Titletor Addveéss 


“Wonservation  & Pollution, Gontrol’ an O11 
& Gas Industry" 

Red Deer Rotary Club 

Jute: whey Hie 


"Board Regulations Governing Servicing 
and Completion Operations" 

Twenty Service Rig Personnel 
September 22, 1970 


‘History of ‘the Boand™ 

17 Service Rig Personnel and 27 Oil 
Company Personnel, 

Lease Operators Course, Edmonton 
september 29:, 1970 


"Liquid and Gas Measurement" 
Lease Operators Course, Edmonton 
October 2). Woke 


"Deep Well Rigs - Farm Water Wells" 
Sponsored by Department of Agriculture, 
Medicine Hat Branch 
Irvine and District Farmers and 
Schuler and District Farmers 


"Government Regulations (Field Handling 

of Natural: Gais)) =) Shorts: Course" 

S,A vl. La, Calgary PETS “sponsored, 

Field Personnel, Operators, Technicians, etc. 


NP olddata one bya 0OAdb ands How! tol Oviercome It" 
Buyer Group of (CPA 
November 19, 1970 


mmole! ole the Board tin the Oi! and Gastindustry " 
University of Alberta, Economics Class 
Marches 3349 09:70 


"The Board's New Pollution Control 
Responsibilities" 

Alberta Sulphur Research Symposium in 
Calgary 

October +2771970 


UPollaethon Conurole ime te nit and. Gas Industry" 
University@dot Alberta 
October 14, 1970 


DN a Ot OM 


Ne OANA. po cOnl 


Mom. Sons 


N. G. Berndtsson 


Author 


GG. GC. Watkins.and 
Karen Sharp 


Lee lero: Add tie's § 
"Fundamentals of Seismic Interpretation" 
DS Aylin Letroleum Technology, Students 
February, 1970 


"Alberta Synthetic Crude Oil Development 


Po bie ye 

Annual A.1 7Ch.H.) students, Banff 

May, 1970 

“ALDPEtaseProratiion = Past, Present, Future" 


PLES UmLtdizat tom school). Ban ft 
November, 1970 : 


UProducti1 on Spacing pUnits ; Blocks and 
Projects" 

S,A.1.<2. Petroleum Technology Student's 
May, 1970 


"Use of Reserves Estimates and How They 
are Obtained" 

ScA.L.). Petroleum Technology Students 
May: 19.70 


Tit Le vot Lec calyPaper 


"The Long-Term Cost of Alberta Conventional 
Crude: O14" 

The Journal of Canadian Petroleum Technology 
Vomwumel 9. uN on) tt 

January-March, 1970 
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